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INntroduction

More than 4 million individuals work as schoolteachers in the United States.

Collectively, teachers in public schools represent more than 2% of the American
workforce?and command over 1% of U.S. GDP in salary.3 As the primary nonfamily adult
contacts for school-aged children, teachers play an important role in shaping the next
generation and are arguably the primary way through which schools impact students.*

Public investment in teachers is not limited to financial outlays: state and district
education agencies invest time crafting myriad policies that influence who is permitted
to become and remain a teacher. For instance, at the state level, key policy levers
affecting prospective teachers include requirements for teacher preparation programs
where prospective teachers receive their training, requirements for student teaching,
and requirements for receiving an initial teaching license, such as passing general
content and subject matter tests. States also dictate guidelines for teacher
performance evaluations and mandate professional development hour requirements
for renewing teaching licenses.® At the district level, there tends to be considerable
freedom in how teaching evaluations are conducted within the frameworks established
by states.®

The introduction of annual testing in grades 3-8 mandated by No Child Left Behind,
paired with the development of state and district databases that allow students to be
linked to their teachers and tracked over time, spurred an explosion of research on the
impacts of teachers on their students. Much of this research focused on the effects of
teachers on student test growth, but a newer literature also assesses the impact of
teachers on nontest K-12 schooling outcomes, such as attendance, course-taking, and
high school graduation. Linkages to external databases outside typical state and district
data collection have also allowed researchers to further explore the impact of teachers
on student outcomes that extend beyond K-12 schooling, such as post-secondary
enrollment, interactions with the criminal justice system, and adult labor market
participation and earnings. Unsurprisingly, given the amount of time that teachers
spend with their students, the empirical evidence has demonstrated teacher impacts
on all these and other short- and long-run student outcomes.
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Key findings

Key finding #1: There are educationally meaningful differences between teachers in
terms of their ability to help their students learn, as measured by tests.

After accounting for students’ starting points, as measured by prior test scores, some
teachers consistently raise students’ test scores in math and English language arts
(ELA) significantly more than others. In math, the difference between a teacher at the
25th and 75th percentiles is similar to the expected improvement corresponding to a
10-student reduction in class size. Differences across teachers are estimated to be
larger in math than in ELA and larger in elementary school than in secondary school.

Key finding #2: Teachers also impact nontest student outcomes that can be measured
with typical state and district data collection, such as school days missed due to absences
and suspensions.

This across-teacher variation in improving the nontest outcomes of students—used as
a proxy for underlying student soft skills such as self-discipline—has been found in
outcomes such as days missed due to absences, days missed due to disciplinary
incidents, grade progression, and (in secondary school) course grades. The across-
teacher variation in impacts on nontest outcomes is similar to the across-teacher
variation in impacts on test outcomes.

Key finding #3: There is a weak relationship between teacher impacts on test scores and
teacher impacts on nontest outcomes.

This finding suggests that test score impacts and nontest impacts capture different
underlying facets of teacher skill. Hence, a narrow focus on test scores misses other
important and measurable ways in which teachers impact their students.

Key finding #4: Better teachers improve their students’long-run student outcomes.

These long-run outcomes include high school graduation, college-going, and earnings
in adulthood. While the evidence base is stronger for impacts on test scores translating
into improvements in long-run outcomes, an emerging literature has also found long-
run effects operating through nontest outcomes, especially for students on the margin
of graduating from high school or attending college.

Key finding #5: Readily quantifiable teacher characteristics capture very little of the
variation in teachers’ impacts on their students.

For example, as measured by impacts on student test scores, only 3% of the variation in
teacher effectiveness is captured by readily observable teacher measures such as
advanced degree attainment and experience.

Understudied topics.

We know little about what teachers are actually doing inside or outside the classroom
that leads to differences in their impacts on students. Which teacher practices are
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supportive of their students learning more in math or of being less likely to be
chronically absent from school? Additionally, is it possible to design interventions that
consistently improve these practices or to know before the hiring stage which teachers
are stronger in these skills?

Policy considerations.

Teacher impacts on test scores are one of the most frequently studied topics in
education research. As such, most of the findings listed above are obtained from
multiple studies covering different contexts that have produced similar results. Studies
on teacher impacts on nontest outcomes, such as student attendance, involve smaller
samples and fewer sites. So, how well the findings generalize across settings is less
clear. Finally, there is a disconnect between the evidence on teacher impacts on test and
nontest outcomes—where research has found wide variation across teachers—and the
evidence on policy-shaped outcomes such as teacher evaluation ratings and pay—
where most teachers receive the same rating and where teachers with the same level
of experience and the same degree tend to receive the same pay. That is, teacher policies
do not consistently measure or respond to the variation in teacher effectiveness.

Evidence

As described in further detail below, estimates of teacher quality are obtained by
comparing the outcomes of students who have specific teachers to the outcomes of
students with other teachers whose students have similar prior achievement and
demographic characteristics and by thus obtaining estimates of variation in
effectiveness across teachers. This evidence has been supplemented by the results of a
set of randomization studies designed to measure bias in estimates of teacher
effectiveness.

The extent to which there is across-teacher variation in teachers’ impacts on student
outcomes is of policy interest because it suggests whether there is scope for
improvement. For instance, if there are significant differences across teachers, then we
might wonder which teacher characteristics (e.g., experience) predict this variation and
consider policies designed to improve the overall quality of the teacher workforce.
Policies might be focused on improving the capacities of individual teachers (e.g.,
through improved teacher education or professional development), incentivizing
higher levels of performance, or changing who is in the teacher workforce.

Key finding #1: There are educationally meaningful differences between teachers in
terms of their ability to help their students learn, as measured by tests.

As described in more detail in this review,” estimates of teacher impacts on student
learning are typically obtained through a regression of test scores in a given year on
prior test scores and the observable characteristics of their students, such as free- or
reduced- price lunch eligibility, English language learner status, disability status, and
gender. This method generates a measure of student learning over what would
otherwise be expected, often called “value added” (VA). There is now a broad consensus
that VA is a useful tool for capturing how teachers impact their students, and the use of
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test scores as a teacher measure is now widespread in both research and policy.
However, there is far less consensus about how VA should be used in policy.?

The primary concern with VA estimation is the possibility that these estimates are
biased due to the process of assigning students to classrooms. For example, we might
expect that if certain teachers consistently have low-ability students assigned to their
classrooms, we would run the risk of conflating a teacher effect with the assignment of
students to teachers and what that portends about their test score growth.

As described in more detail above, there are dozens of studies going back decades that
estimate variation in teacher quality, but the most rigorous nonexperimental studies
take advantage of the recent spread in availability of state- or districtwide longitudinal
data that track students over time. These studies use a quasi-experimental design
(QED) to examine the VA of teachers who switch schools or grades to obtain estimates
of bias associated with the sorting of students to teachers. The premise of the test is that
if a high-VA teacher leaves a school, for example, we would expect a drop in aggregate
test scores in the departure school and a rise in the arrival school. In the paper where
this design was developed,’ the authors examine a panel of nearly 20 years of
elementary- and middle-school teachers in New York City and find that changes in
school achievement can be accurately predicted by changes in the estimated VA of the
teacher workforce. This study has since been replicated'® in multiple settings."

Additional evidence on bias in VA estimates comes from a set of studies implementing
random assignment of students to classrooms. In these papers, teacher impacts are
calculated prior to random assignment and are then compared to estimates following
assignment. If VA estimates were nonbiased, we would expect to be unable to rule out
equality of VA from before and after randomization. Across three studies, this is indeed
what we observe once the prior achievement of students in the classroom is taken into
account: equality of forecast and actual VA cannot be rejected.!?

There is one additional finding from the original New York study noted above worth
highlighting. The authors link K-12 administrative data to tax records to estimate the
scope of bias in VA estimates associated with factors that are typically unobserved in
state or district longitudinal data, such as parental income. The authors find that the
bias associated with omitted parental background variables is very close to zero once
prior test scores are accounted for—a finding attributed to prior achievement being
sufficient to remove potential biases from the sorting of students to teachers. This
finding is consistent with the QED and randomization studies discussed above.

A pair of additional findings regarding heterogeneous impacts and exposure is worth
mentioning. The first is that there is evidence that Black students assigned to Black
teachers score higher on standardized tests;' these impacts translate into long-run
student outcomes.'* The second is that disadvantaged students are more likely to be
taught by less experienced or less effective teachers,'> although this finding is not
universal, especially when we look within—rather than across—school districts.!¢

Finally, the empirical finding of across-teacher variation in effectiveness in raising test
scores is supported by survey evidence from both principals and students, which also
indicates across-teacher variation in bolstering student learning. For example, a paper
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from a midsize school district surveys elementary-school principals in the district and
asks them to rate teachers on dimensions such as classroom management and the
ability to raise student achievement in math and reading.!” Not only do principals
provide ratings that vary across teachers within their schools, but the principals’
ratings of teachers’ ability to raise student achievement are also correlated with VA,
with correlations on the order of 0.30. Principals appear to be especially adept at
distinguishing the very best and worst teachers. Consistent with this evidence from
principals, a more recent paper uses student surveys from Massachusetts to link survey
responses to teacher VA.'"® These surveys reveal within-school, across-teacher
variation in subjective assessments of factors such as the instructional environment,
and teachers rated higher by their students on these surveys also produce higher gains
in student achievement.

Key finding #2: Teachers also impact nontest student outcomes that can be measured
with typical state and district data collection, such as school days missed due to absences
and suspensions.

A more recent literature has taken the basic framework described above and replaced
test scores as the student outcome variable with other outcomes contained in typical
administrative data collection, such as days missed due to absences, days missed due
to suspensions, grade progression, and (in secondary school) course grades. These
estimates of teacher impacts on nontest outcomes are often referred to as “nontest
value added” (NVA) to differentiate them from test-based VA described above.

One influential study'® uses ninth-grade students in North Carolina to estimate NVA.
The study first uses factor analysis to reduce the four nontest outcomes noted above
into one nontest factor and then estimates teacher impacts on the nontest factor. The
paper demonstrates that, as with teacher impacts on test scores, some teachers are
systematically better at improving nontest outcomes than others and that the across-
teacher variation in nontest impacts is similar in magnitude to the variation in test
impacts. However, for a given teacher, the relationship between estimated teacher
impacts on test scores and nontest outcomes is weak (correlation = 0.15), suggesting
multiple components of teacher effectiveness.

The study described above uses ninth-grade students in one state, but the basic pattern
has been found in other settings. Using elementary-school students in North Carolina,
another study examines teacher impacts on student absences, again finding
systematic across-teacher variation in impacts on absences that is only weakly related
to the variation in impacts on test scores.?’ An additional study that uses a school
district in California finds variation across teachers in both middle and high schools in
reducing class-level absences of their students.”! A recent study finds that the impacts
on suspensions are driven in part by differential rates of office referrals.??

Relative to test VA, there are some additional considerations that must be taken into
account when researchers test for the unbiasedness of teacher nontest estimates. NVA
estimation is complicated by the fact that outcomes are not subject specific. We can
estimate VA to math for math teachers and VA to ELA for ELA teachers, but for
outcomes such as days missed due to absences, each of a student’s teachers shares a
common outcome, which makes isolating the NVA contribution of teachers more
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challenging. For instance, consider a set of students who have two teachers, A and B. We
might want to know how Teacher A influences her students, but for the students who
have both Teacher A and Teacher B, we worry that the influence of Teacher B on
outcomes such as attendance could be misattributed to Teacher A. Another potential
concern with NVA is that outcomes such as days missed due to suspensions are
influenced by school or district policy to a much greater extent than test scores are.

To validate NVA, research typically uses QEDs in the spirit of the one described above
fortest scores. In particular, in the North Carolina study, the author shows that the main
results are unchanged when instrumented NVA in a school-cohort is used rather than
the actual NVA. This result is reassuring because it removes potential biases associated
with within-school student-teacher sorting. However, the evidence that NVA can be
estimated without bias—i.e., that a one unit change in estimated NVA is predictive of a
one unit change in student nontest outcomes across a variety of settings—is much
more limited than the evidence for test VA.

Unlike test VA, which has been found to have mostly constant impacts throughout the
student achievement distribution, impacts operating through nontest VA tend to be
most pronounced for disadvantaged students. The California district study noted above
finds that positive effects are especially relevant for students with low achievement
and/or low attendance. A study of middle- and high-school students in Massachusetts?
finds similar results for a composite of nontest outcomes. A natural question is
whether these results represent true differences or are a reflection of the fact that
these students are more likely to be on the margin for higher attendance, suspension,
and related nontest measures. Evidence from the Massachusetts study suggests that
thelatter may be at least a partial explanation, in that the students whose outcomes are
most sensitive to teacher quality tend to be the same students who are on the margin
of, for example, receiving any suspension.

Key finding #3: There is a weak relationship between teacher impacts on test scores and
teacher impacts on nontest outcomes.

The evidence underlying this finding primarily comes from the papers discussed in the
NVA section above in regard to the discussion of key finding #2. In particular, these
papers construct test VA and nontest VA for each teacher and examine the correlation
between test VA and nontest VA. Across the studies cited above, the correlation
between test VA and nontest VA ranges from 0.06 to 0.21, depending on the location,
grade range(s) covered, and choices made during the VA estimation procedure (e.g.,
whether to include school fixed effects). Because VA is measured with error, these
correlations are attenuated toward zero. As a point of comparison, the correlation
between math VA and reading VA for elementary-school teachers is approximately
0.60.%

A closely related paper that uses data from the Measures of Effective Teaching (MET)
Project estimates teacher impacts on test scores along with underlying student social-
emotional measures such as growth mindset and grit.>> Consistent with the studies
above, the paper reports positive correlations between test score impacts and student
behavioral impacts, but the correlations are on the order of 0.20.
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Taken together, these findings suggest that NVA represents a repeatable teacher
measure that captures meaningful impacts on students and is largely uncaptured by
test VA. However, very little is known about which teacher skills or practices are related
to NVA.

Key finding #4: Better teachers improve their students’ long-run student outcomes.

Before I cover the evidence on the impact of teachers on long-run student outcomes, I
want to point out that a number of papers have estimated the impact of assignment to
teachers with higher test and nontest VA on intermediate outcomes in high school.?
These papers generally find that assignment to teachers with higher test VA raises
outcomes that are most relevant for students at the top of the achievement
distribution, such as SAT scores and taking Advanced Placement (AP) classes and
passing AP tests. On the other hand, assignment to teachers with higher nontest VA is
more predictive of outcome such as whether a student takes the SAT, is arrested, and
graduates from high school.

Turning to the impacts of teachers on long-run student outcomes, I observe that there
are two types of evidence underlying this finding. The first is based on directly
estimating teacher impacts on long-run student outcomes. For example, another
paper using New York City?’ data links students’ teachers in grades 4-8 to their college-
going at age 20 and earnings at age 28. Controlling for parental characteristics, the
study finds significant across-teacher variation in impacts on these long-run
outcomes. In addition, only a small portion of this variation can be explained by teacher
impacts on test scores.

The second type of evidence is derived from estimating the impact of assignment to
teachers with higher VA on long-run outcomes. Two additional papers link VA to
college-going outcomes. Again using data from New York City, the first?® finds that
students taught by high-VA teachers are less likely to have children as teenagers and
more likely to attend college, attend a better college, and have higher earnings in
adulthood. Estimates suggest that a one standard deviation (s.d.) increase in VA in one
grade raises the likelihood of attending college at age 20 by 0.82 percentage points,
relative to a sample mean of 37%. Second, the Massachusetts paper originally noted
above links secondary school data to college-going data to estimate the long-run
impacts of both test and nontest VA.?® While the paper finds test VA to be associated
with increases in college quality, it also finds nontest VA to be predictive of college-
going and four-year college-going. This latter finding also holds when test VA is
controlled for, again indicating that test VA and nontest VA largely capture separate
teaching skills that each translate into better student outcomes.

Key finding #5: Readily quantifiable teacher characteristics capture very little of the
variation in teachers’ impacts on their students.

An early study found that 3% of the variation across teachers can be explained by
readily observable factors such as advanced degree attainment and experience.’* These
are the primary factors upon which teacher pay scales are typically based. Another
study found that even when incorporating survey data on typically unobserved factors
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such as personality traits and feelings of self-efficacy, only 12 percent of the variation
in teacher quality can be explained.3

This is not to say that observable measures are completely unrelated to teacher
effectiveness. One estimate places the average difference between teachers on the
opposite extremes of the observables distribution -- a teacher with 10 years of
experience, who went to a competitive undergraduate college, had average licensure
test scores, who is licensed, and who is National Board Certified versus one with no
experience, who attended a non-competitive undergraduate college, whose licensure
scores were 1standard deviation below average, and who is not National Board Certified
-- as equivalent to about the impact of being exposed to a teacher 1-2 standard
deviations higher in the underlying teacher quality distribution.3? However, even for
teachers with similar levels of experience or other observable characteristics, there is
tremendous variation in effectiveness.

There is a large?’ literature®* estimating, for example, returns?® to teaching experience,
finding that, on average, more experienced teachers are more effective. For a full
discussion of the returns to teaching experience, readers are encouraged to visit the
review linked here.* Papers that use these approaches to estimate within-teacher
returns to experience, as measured by impacts on test scores, overwhelmingly find that
the majority of improvement occurs in the first 3-5 years on the job. A handful of papers
also examines returns to experience for nontest VA. A paper*' examining elementary-
school teachers in North Carolina finds that students of teachers with twenty years of
experience have approximately 0.20 s.d. fewer days missed due to absences. Another
paper® examining math and ELA middle-school teachers in the same state also finds
that more experienced teachers tend to reduce student absences. In addition, the paper
finds evidence of more experienced ELA teachers inducing more free time reading in
their students, and more experienced math teachers causing students to be less likely
to be victims of disciplinary offenses. Finally, more recent® studies replicate this early-
career improvement, as measured by rubric-based classroom observation scores.*

Prior work investigating what seems to influence teacher improvement over time has
found evidence of teachers learning from each other,” learning faster when
consistently assigned to the same grade,*® and learning faster in more supportive
professional environments.#’” Recent evidence* suggests that teachers improve in
classroom management over time and that teachers who struggle with managing their
classroom are more likely to exit the profession early on. In addition, teachers who
remain in the teacher workforce tend to see early-career improvements in classroom
management.

Regarding other readily observable teacher characteristics, a set of studies examines
the relationship between teaching effectiveness and holding a graduate degree. These
studies almost universally find no relationship.*’ One exception is a study from North
Carolina that finds that middle- and high-school mathematics teachers with an “in-
area” graduate degree are more effective than teachers with an undergraduate degree
only>® In addition, several studies examine the impact of completing the National
Board Certification (NBC) process. One study uses from data from elementary-school
teachers in North Carolina and finds that the NBC process identifies more effective
teachers; however, the act of being certified does not increase effectiveness.’! Another
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study finds similar results in Washington®? and another in Florida, although the latter
findsless consistent evidence of National Board Certified teachers being more effective
than non-National Board Certified teachers.>® Finally, a paper from North Carolina
finds that high-school teachers become more effective after they become certified.>
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